The elasticity and rigidity of the outer coats of the eye.
The aim of this study was to measure the elastic moduli of the cornea and sclera and the rigidity of the eyeball. Elastic moduli of the cornea and sclera were measured on 22 fresh intact porcine eyes using the relationship between elasticity and changes in pressure and volume applicable to pressure vessel models. Rigidity was determined from the relationship between changes in volume and intraocular pressure (IOP). Induced volume changes were up to 300 mul and within the physiological range of IOP (12-25 mm Hg). IOP readings taken with a transducer were used in calculations. Tonometric values were taken for comparison. For cornea and sclera, the relationship between circumferential stress and volumetric strain (which defines the elastic modulus) was closely approximated to linear (R(2) = 0.96), but better fitted with a second order polynomial (R(2) = 1.00). Elastic moduli ranged from 0.05 to 0.24 MPa and 0.15 to 0.83 MPa for the cornea and sclera, respectively. The mean value of ocular rigidity was found to be 0.0024. The effect of increasing IOP on the average corneal radius of curvature was not statistically significant, but it altered the scleral radius of curvature by 0.07 mm/mmHg. The elasticity of the porcine cornea and sclera could be approximated to constant over the physiological range, but showed a tendency to non-linearity. The modulus of elasticity for the sclera is 3 to 3.5 times that of the cornea. The cornea is more resistant than the sclera to IOP changes within the physiological range.